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The Size of Edge Gradient Objects

The required size of edge gradient objects is determined
by the magnitude of the image spread. An estimate of required dimensions
can easily be made after doing the arithmetic for some nicely behaved
functions. '

Assuming the optical transfer function is even (i.e., no
phase shift) and gaussian, then the line spread function is also
gaussian, and the edge gradient is the error integral. For this case,
Figures 1, 2 and 3 reveal that the image of a sharp edge object is '
“enlarged™ to slightly more than twice the reciprocal of the limiting ;
spatial frequency. Figure 4 illustrates the effect of this edge
"enlargement™ on the image of the proposed four-patch target object.
Figure 5 relates patch size to microdensitometry requirements. i

In Figure 6, a somewhat smaller four-patch target is illustrated.
It still contains the four long edges and sufficient area adequately
remote from edges to give reliable brightness data., A moderate safety
factor is illustrated for Dimension A.

To get a better feeling for the reasonableness of the suggested
safety factor, the dependence of the suggested size on the gaussian
transfer function assumption is next considered. An exponential transfer
function produces an inverse tangent edge gradient. This gradient
approaches the patch brightness asymptote very slowly and thus would
require a patch nearly fifty times larger than the reciprocal of the
limiting spatial frequency. (See Figure A-1, A-2 and A-3,) If,
however, the patch is the previously suggested four or five times
the reciprocal of the limiting spatial frequency, the brightness
gradient would be within 11% of the asymptotic value rather than the
1% difference for a gaussian transfer function. Conversely, linear , !
image motion gives a linear-ramp gradient and only produces a spread ;
equal to the reciprocal of the limiting spatial frequency. (See :
Figures A-4, A-5 and A-6.) ‘ o

The attached table gives ground dimensions, based on a ;
gaussian transfer function, for two systems for current interest and
also for a hypothetical system. Allowing for non-nadir viewing and
other pessimistic factors, the table contains suggested dimensions for
four-patch targets of the form illustrated in Figure 6.

AORICD

Annraved For Balaeace 20016 ()4 - A-RDP /OB00 4A000500030003-1



T - T
1 T
1 1 L
1
I T
¥ 1 ERYERN S
LT g
RREGE EE I8 SN
[Tal cudiunnnys Efu:
: TR
stoprarandp
TF I
nw!“ i o
g 38 sany !
T i
- Tt :
T G s nanl o8y
i

e |

1T
1 b Fid
1 1
T 1 e - el
o e P
H HU R HTETLL
o ae v S
o laaS sa e e tes

ol

N

Epagasang:gee

SihE e 8

TE

1

Ju g8
b
T
1

CIA-RDP79B00314A000500030003-1

Tl
inds

T ; I 55
juamgpanuy e pusi : FELE
I Enyny o Enass s
[Eggasisa jonds RgRa s
HEE Trp e
ERaie et -
. t s :
: : i
" : seae
g8 1 kR
J ol 1 Seals
o= - Spres pyza &
: L] I, pegsa ' s
1i e ot fuls §EEn1 Y oo o
- T g as ut =y T i
+ heds T = nd
i jgpusvun T ;
3 JESR8 & FHH -
FESRE ans 3 T i
. 1 3 L i LRI sl
BN JPeey e I3RS ERESS EEREE TEE)
=883 AT PEaT: .,:3”? i St i ReiE
iseq eeds Hast g sy ke HE R T
- - [QORS SEERE NESRS 831 B o
SeSSRERNEEsaut IREN]SS: B 3t
< Sgpajingedasuns beg . 18 11
o Frib s i =
3 S SPRBH 84 H,.‘:N_ piige s
™ E3CEatt sliona sots | foaid
~ T igegougg peas: ; HE
= apSanis pusad S0l o) pedet
() J3 TR
(@] ] e b ¢ | B3t
o Snfhandsay jiooesn .&..M L
N |2 ERSSE NESe, SHOE! ST T
© shaguun 1|*£.P U”HWH. 1 [} TS SRRy Sha te Hig ) RRaas rﬁ%
brd S : TS PETTe CperEyees spesa EyeY &
saaRfscls: L 5
© Hir e H sl
@ Lt T 42 1
[0} HHH y
> T
R B 1| 1N
Sulanyprs
' . agan
o) :
L r
O
[
=
o
—
o
o

T
+ FHi- 34 H 1 -t
} i 1
b HR ; 4
SENRE RS NG| g Saniads i1 1
T 7 3
i miidRedcotisudtdn eagny iy & +
m T eenas]
snuul gy iy L sep i B
[ i -t ! geRnannugd
T « 7 T ; 4
i 1
e e SR £
u " LEs HEhbeth = T

“¥ 1SN NI GILNINd

TSNOISIAIO OSZ A8 081 ‘SHILAWITTIIN "D-61i€ "ON

27 Dec @3

CIA-RDP79B00314A000500030003-1

Approved For Release 2006/12/04



NI Boffwoan, MassacHuserrs,

PRINTED 1N U. 5. A,

T

O ST, TS,

Jades sasel)

TR

Tt

ey Rt et

gk

NEdnw
1

p=

sy

1

27 Dee 63

~
2
W
g
\a./D
[ I
q 3
(vﬂr.
N N
~—r
Alg v/
b
g



-RDP7980%4A000500030003-1

Release 2006/12/04 : CIA

Approved F‘

T
T

i3858

sy

THEE

LT

B

ST

T

“¥*s N N1 QILINILE

N i "o £ "ON
‘SNOISIAIO O§Z A8 03I "SUILIWITUW "D-6IE O
*SLIASNHOVSSYW '‘COOMUON “ONI ‘ANVAWOD Mooa X3god




CIA-RDP79B00314A000500030003-1

Approved Fgr Release 2006/12/04

T T T
T T I 11 JR T
} 3 1 T 1T T T T +
3 T 1. 3 T 1 1. M 1
[ + 13 1. i3
b + 1
<
! 1
i i I T Tt T
T _ + ki . !
AEppeRn Ay Sanak e na ; T 1 1 LR : 1
L1 T 1 T . L T ) 1 : i
- it T EARE N i 13 T I Y {
aas t H IR axRne h t T + + i
4 S “ 1 1 "y 1 T 1 1 tH e
i1 ; ot . t ; -+
+ - . T + Rl I
EENRE R uE R : 1 T 1 i : T I maus t ; =
saaad T o L : £ st
i T L Sug f 7 t 1 -
- : 1 1 + +
: i i T
- 1 i T T 1 T
u T + 3 E
+ 1 e 1 T T T + b 1
bt |8 I b iy
Raum, i T - L
4pegee] padot T
+ T
T I
F 1 1 1 I
1 : Tt
H o4 + T
-+ sny Ryuayingus saw f T
T 1
- T
T 1 T
-4 44 + HE : ; . 1
I + i t e
- + :
pgsa &s i
aaal 23258 83; ;
imys gy ™ T T
- H 1 Y
; H ey
Fi i L ; s
ZWRE PR e I ¥
1 :
.k L . Sul i T 1
- - R t Tt ~
£ RS SSYES Sua
Frrrer T e ! VA
=N 1
1
: m - i
L. T T
LS e T n e
| DD - §hgd } T
- L T NN »
; iga
[ . : NuERY IE:
5 as Shus: any
M i
11 T TH- :
bgjun ! i t
FH 1 i me ol
¥ i {xt CRS S Sauna ok, afn. guadn
i 1 i
U - I A REY
eARERS 1 I T i e t T g TR 3
- 4 T 352 : ; HH
o ¥ i S pESan ' .
peigabanes e I : + T Ehads
H 8 Hpbdsng TH uleas fuaks . : : : SRR
oa : AM 1 ot ek IG5 g 9 oy I I t 1 i t
: T mu puun: T : mngm
1 1) T
) [l T et T 1 H
nCkysang t . ! a LE
+ - 3 1 1 . !
4 1 T
8 gas 3 + T
ke r 4 ¥ 1
+ 1 i
1 e 7
Sypangiss r ! : t ¢
e 4 : ] : SR i
+ SEang anl £ 1 T
. : 1
Saeibdas 1 1 T T i L : 1 Fiitrs ; i
454 () 3 aas } I YR
13 &) 1 T wa i +
1 udt ( T N T T T
! cfit
sanas Trm._ v e s oxs : e wRa = . i
T N 1 1 =1 11
+§+ + h 1t -+ -+ L - H Y } L Junan o higs o
f 3 I I I T 1 1 3 1 3T | T
1 H + T I ) T ¢ T
1 Buad nanes 4 L‘_w T T i34 1 1y 1.
iS5 WRaws g e ] t ] T H.vu.r‘, f) u; i i H : t
b3 34~ 1.4 e W AEY ik i “ + e Rans
geayageang fasags ri nnugh o r 134 T S ARERS N s . : Bdzaas 1]
+ T +H R & vl I ey 1 1 T T H
v + Niaiv; Y T T T
JEi g aas Hi - BEeS + 1583 : ] n ERaRa:
H. ] ~* g 1 I35 P 1
+ - . sid Ly e y mA* 1 +
majin sgywemnas conge o Ly ! I = Tre T * :
b a g ug s xue Bigeg o hagoeip Pt SRgRaE
% Al 84 1 L t
= : s §a g .
: o S8 B 1 s w ] - M T Ra
1 pRsns | NS RERuY B pla S le
,« i Qﬂ‘ﬂ 44 . i
t pa e
: - PRI t ;
- .8 -4 . i
. 4% : T ity Y +
i - Erbrr i - P E P 1 !
1 an e R0 e xR F T
Hy ¥ 3 . Jrt 1 T T t g
nu; e Ay " T3 e 7 T
a4 1t Ry N ERAEE naa T uasgan s wa i
E FEETH ! isgRangpad ys T L : H ]
] Eueay o qanangd ighngsvann peaunginil uda ! aix
s e . y ow susuw
T analagd t iTH . dganal Syus: ¥
s ! s r
T
1
H 1 t 1 -+ i ]
-4 i1t +
1 rt rith et t 1 T {1+

¥STN NI G2ANIN4

‘GL1TSNHOVESYN 'GOOMHON  'ONI 'ANYdWOD 30O0E X3d0D 'SNOISIAIQ 0SZT AS 081 "SUILAWITTIW 'D-61E "'ON

£¢

27

CIA-RDP79B00314A000500030003-1

Approved For Release 2006/12/04



M T 77T -
-1 :
pau, u._‘wﬁ 1 T o3
[y oI i ©
Bagas saas =
K 1 - b
+ SR8 [ 1} kY]
Lt : - 2 N
=2ps: : 13
L T T = . ¢
it ! : T T
bt i 1 T T I N
11 1T ; : 25 —
Rg5es o T L
— (i = : :
H-L & -
o HiE i = : -
o [l He : ] :
S : saadsast] 3 : %
SE e A 2
o I+ e X : HE m
O fill S TR e Rt o
S E EWE LT
Yo QR T - e 3
m Ay Supe n.,» pady : .w,.. ~— _AOU
iy s : +
. 4o I 1 T 111 =hl x
O Hinhiyis ath : S
< Tt - : ‘yw..v ¥ 8
< B : T migss _ : N )
— - 5 33 seasd SHES: Y
TN isand i
iy B £ =
m T ERE | TEREE s s ™
R AR AR aanabsady inax H g
@ : 28, % e setaass : 1 gRocafanpind I48: o
(o] H i spsw: 1 i (@]
A . @
P~ ;i : thh
o i Ea3E sasay : - s e
i R ~~
O pideis ft T
ol st o 5
o i R o
+ +1 bS % $04 SRERY
< fETE sep it i o
= Mot as:. L i L {
O haipitisnid issass: vt R EES 43451 MEERY REnd XTI <
TTTT BILE i t o ST B )
PR ki d L SEe s SRS HE SESPE e ee FEEE oYt SYPYs ayunzungys puun: O
sessiisstsiis it IR ST Seas AR Eoahs dnurinrond s
M u e 25 IRGRA SEDDE PGS Bt ™ : sindndSaste susl : 4 SddSanns N
hus§pate nd 1 EPER1 ERTS odlun e R e et :
S R R R S
N PR e e E . 7 & Q
- . JSuia piry i § B b
1 gu] s Exhadunn: 4 tist - I
= : T rensrmas ] : o7 &
(o] i N jegayeest i - S
S SEggsiiie 1 5] S
=gttt s : = S
BuGknyy il ngus [nBg RS ggh P 3
N e ST B &
TS T T ]
R EEs e E : 0
o .,1, ;4 1o m |m.1“.v 1 it ()]
QL Baiihiasd k ; L
o HerLE A ] t (0]
o : -
SAREREn g Wf & Y
L . (1
. RS Suds 2 S
L ST 2
- F m ks 1 L
O Hixr i
> i 1 3
o T 2 2
suuly e e 3
W P -1 m
< Sans 1 = 2% @]
g : S -1 : AOH:
barnt g &1 gy pa o = i :
itk ) S8 i i pEH P HHE
H b+ e 99 T T ; hiBus: D gupe
i e s HipE i
i AES B E : T o SR
I 7 - = i : LHE
S, “ . e S e s :
- 1 ST T npamnErat A RmAs AE s i o
T H : { T 1”‘ ks - mo S8aui sudds ]
53ty o 1 I jat syoes dsend iat! Aot Eaundies hes ; ;
|ty pawy i

v sn K1 aPwing

1.
M *SI1ISNHOVYSSYW ‘QOOMYUON *DNI 'ANYJHWOD Y008 X3Jd0D 'SNOISIAIQ 0SZ A8 081 "SUILIWITIN 'D-61E€ "ON




MASSACHUSETTS.

_m;loou,

R20003

PRINTED {N U, 5. A,

TOR0N3 14AQ0R500

Release 2006/12/04 : CIA-R

B0l

Approwed

LOGARITI

NO. 31.128,

25X1

o]

o Tl e S I3t S = E
T el 121 B e
} 5T
|
o - T ]
= e T ERE ) =
B R e R S F o]
= - e BSR=SSEE —F=]
Ry 1475 3 E. S Er e |
e e cEREEEE N
jorgi b + {oit
S £
3 P 3
[+ 2=s
ST
T + i

I

[ FRaS gy

o ot

_i_

SEMHNI

e

29 Dee €

65()(,,) =

cenp = 2 (32.-5x,) =

’

D,

Annroy




&£ 7 e C Y%

__w
1 T
1
HE j%: T
— - 1
- § L
b PR T
P 1 +
ma=dl mega
N Big| - i
T : e isds
pEr it i Fo t
gl RO 185 )
ST o :
TN o
Bruhll kany Froor T g ey
TR b T A3 o
.u.iiT. ol sy ! -
nxzshigey prgaduay e
AN srs=sRazs Y
1 i I L I
o) ESERIES, :
nudind bod s A Ea e
o Sswuges At i
RS MANass Doy
(@] Sasfanils Be%! 3
(=] a1 Saphe bot b2
IS ST e o !
o B o 258 hEsdlnsias .
S il !
o L R gtoss i : : i
g ey o : .
Tp] poeu g EaaatRs ax + v 1 7
EEE - s dsis T Tt —
o ooty ; EE=aagEEy gegyn : e panas
S ITT 41 pa e {1 lelvw ARt : HRie X
<) tat ket =il 4
< Py HHTT N T 2 n X : N
< SN e Hher ! eBld Euaeddnd¥s 12a8s Futed fiade iR
Sasigeny t " TN T | g ey ey .
TR aha ksl + ; ey Hr gaac! B o :
T : : H ‘Sfpdss Lo
ot oh . X H ghass
o HERiEs ; & e T i
(@] T Saa8Y.8 L 8 ahs Eans TS
o o oY: 203> A H 1 1 : -
o i 5353 dpgndas ; o JiE B o
S (117 1 1 NN W sadlafed T
o TH HE it : 1 i it a8
H-Le be i RRTY HORRY Rydin Ly i
144 T a { .
()] Sagds 5 gkt oy £ Sfiisjenenngns jiagifupey
1 1 1 ARl Gnan g FSw g i
o 1 T - B + c m‘.L EESyaisd genas dlay um.t.‘\Jr..
! suged 11 e u) SnungRiwie f. T 1 s
3 N %Y + RGN SRR § N
|A - S 1 1 SyERpH R R e
) 11 i3] ——— lasal us = ri e
BEES TET . : |5 L J
& Lh] ; - o
.. faet s : 1
nad t ! :
< L FHHE egayan
o i S £ iasasis 5 g st
b - uphingas £
S L T T ; s IITT oA
” g 1 o -+ 1 poye k-
= : iaps _ R
© ssuas : m ] THH:J.,, REaisesiis :
S b » ; aguz
T o i L 5 N a3 aaxs T 47
m [ : g B Hibr =i Pt F 2
iy H 1 T T - . RRBY b1 Cid
) eila IRNG] 56 sBadd Bisskioa H T jas skan: 1 B 1 !
e 1 HE
BERRS RSN 43 i R T T T ot
% 1o madnd o ! . It B & - T i T 1
7 i T
P i i Hph h i e =
sheatinads = un - TR 35 : 5
[0} Lo s ; i i : o ‘ :
H RE 1 I bugpa 1 CEE -t
sulns AER: o T i SSpan Sne T - ;
FH T . Fe it [~ T T T Baneguguy ¥ + !
; I M T : : o ok . i3 TA Cridy 1 i T .ﬁ .f .‘Mu n - !
T 1 1eTr 1 PR Bl mm i npwa
4 i RERa e . . 5idatsenniintns
L I3 1 I Tt ; crp R R i i rRw
- 23 ERE. T *
e : = - : o o
- v I R EntTa santzh; ey sauuan ” purg ;s =
(0] i3 s o ! it : : i g -
T 3 H -t
.
> 1 biTT 1 H i+
o] bas i i Seakphsush oo corp R T : -
— S : t T 7
o Enufusensic i1 A T N s i I
s B 1 1 SEay Bt : ] e
o : : o, HEH TR Sasiaaihs
A JEantied g g + ¢ b ot ipagaygy
uda Be: 4 g ¢ BN BaR T 1
11»1 o . h&aw “ I o
|w = )y rerttt [ane
s !
: b H s T in 1
R e e Hi T ; i T Euasaprageyen
.~ 3¢ oumg sengs = 3 HrHH : Ray A i !
1 T +
ax T ! 1]
, H i
. i senn
T ; } i oyl - T T !
1 L t TR H EE A Tritizi ¥ 1
1 1 in al Hr H T : it s ) $ +

¢
2l VSN NI OIANIEY

*S1I3SNHDOYSSYW ‘GOOMUON "ONI ‘ANYdROD MOOg X3J0Dd ‘SENOISIAIO OSZ A8 08t 'SH3AZWITIUW "D-8l1E "ON

CIA-RDP79B00314A000500030003-1

Approved For Release 2006/12/04



Approved For Release 2006/12/04 : CIA-RDP79B00314A000500030003-1

N th..".«::

FiaYatvall

k; , i
AssumeD A Assu;h;m' B
SYSTEM /r/% DSPR,:_M> (= 2 Ds -?— Le (szﬂ’*"l&]?‘:’)
(/) () ) (M )
/00 22.¢ s4 /00 /48
C : ;
c /00 22.6 |7 OO : 46
206 1.3
Hopon 0 ) 2060 sl
THET ICA
120y | 190 22.6 1 100 20
Fee A LenaTy
50 4s.% 22 50 23
Ree NDED S, 1
X (INCLQ M/:oEN T/stéiff 120 2 00

25X1




